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(57) ABSTRACT

A sealing assembly including a housing including a bore and
a shaft rotatably disposed 1n the bore. A primary radial shaft
seal 1s secured to the housing and includes a sealing lip
engaging the shaft. A bufler seal made of an electrically
conductive non-woven fabric which 1s arranged adjacent to
the primary radial shait seal and 1n contact with the housing
and the shaft. A secondary contaminant exclusion seal is
secured to the housing and includes at least one dust lip. The
bufler seal 1s sandwiched between the primary radial shaft
seal and the secondary contaminant exclusion seal.

8 Claims, 1 Drawing Sheet
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CONTAMINATION EXCLUSION FOR SEAL
RING WITH CONDUCTIVE NONWOVEN
FIBER

FIELD

The present disclosure relates to a sealing system com-
prising a contamination exclusion seal for a radial shaft seal
ring and a bufler seal made from a conductive nonwoven

fiber.

BACKGROUND

This section provides background information related to
the present disclosure which 1s not necessarily prior art.

Radial shaft seals are generally known in the art. The
radial shaft seal includes a sealing lip which faces the
medium to be sealed in an axial direction. The problem
addressed by the present disclosure 1s that of further devel-
oping a seal assembly 1n such a way that an electrostatic
charge and damage to the machine elements to be sealed off
from one another as a result of said electrostatic charge are
prevented by the seal assembly.

SUMMARY

This section provides a general summary of the disclo-
sure, and 1s not a comprehensive disclosure of its full scope
or all of 1ts features.

The present disclosure provides a sealing assembly
including a housing including a bore and a shatt rotatably
disposed 1n the bore. A primary radial shaft seal 1s secured
to the housing and includes a sealing lip engaging the shaft.
A bufler seal made of an electrically conductive non-woven
tabric 1s arranged adjacent to the primary radial shait seal
and 1n contact with the housing and the shait. A secondary
contaminant exclusion seal 1s secured to the housing and
includes at least one dust lip. The builer seal 1s sandwiched
between the primary radial shaft seal and the secondary
contaminant exclusion seal.

In this connection, 1t 1s advantageous that the machine
clements that are to be sealed off from one another by the
sealing assembly are connected to one another 1n electrically
conductive fashion owing to the electrical conductivity of
the builer seal. An equalization of electric potential between
the machine elements 1s thereby eflected. As a result,
mechanical damage and electromagnetic interference result-
ing from an electrostatic charge of one of the machine
clements 1s prevented.

In the seal assembly, one of the machine elements 1s
grounded to a specific ground potential (for example, to the
body of a motor vehicle as the electric ground potential), so
that a potential equalization to the other machine element 1s
produced by the electrically conductive bufler seal.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative pur-
poses only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.
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2

The FIGURE 1s a cross-sectional view of a seal assembly
having a radial shaft seal combined with a conductive
nonwoven fiber buller seal and a secondary contamination
exclusion seal according to the principles of the present
disclosure.

Corresponding reference numerals indicate correspond-
ing parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.

Example embodiments are provided so that this disclosure
will be thorough, and will fully convey the scope to those
who are skilled 1n the art. Numerous specific details are set
forth such as examples of specific components, devices, and
methods, to provide a thorough understanding of embodi-
ments of the present disclosure. It will be apparent to those
skilled 1n the art that specific details need not be employed,
that example embodiments may be embodied 1n many
different forms and that neither should be construed to limait
the scope of the disclosure. In some example embodiments,
well-known processes, well-known device structures, and
well-known technologies are not described 1n detail.

The terminology used herein 1s for the purpose of describ-
ing particular example embodiments only and i1s not
intended to be limiting. As used herein, the singular forms
“a,” “an,” and “the” may be mtended to include the plural
forms as well, unless the context clearly indicates otherwise.
The terms “comprises,” “comprising,” “including,” and
“having,” are inclusive and therefore specily the presence of
stated features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations,
clements, components, and/or groups thereof. The method
steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in
the particular order discussed or illustrated, unless specifi-
cally identified as an order of performance. It 1s also to be
understood that additional or alternative steps may be
employed.

When an element or layer 1s referred to as being “on,”
“engaged to,” “‘connected to,” or “coupled to” another
clement or layer, 1t may be directly on, engaged, connected
or coupled to the other element or layer, or intervening
clements or layers may be present. In contrast, when an
clement 1s referred to as being “directly on,” “directly
engaged to,” “directly connected to,” or “directly coupled
to” another element or layer, there may be no intervening
clements or layers present. Other words used to describe the
relationship between elements should be interpreted 1n a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.). As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer, or section from another region,
layer, or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence
or order unless clearly indicated by the context. Thus, a first
clement, component, region, layer, or section discussed

below could be termed a second element, component,
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region, layer, or section without departing from the teach-
ings of the example embodiments.

With reference to the FIGURE, the seal assembly 10 1s

shown for sealing a gap between a first machine element 12
and a second machine element 14. The first machine element
12 can include a driveshait of, for example, an electric
motor. The second machine element 14 can include a
housing of an electric motor or a transmission connected to
the electric motor.

The seal assembly includes a primary radial shatt seal 16,
a conductive nonwoven fiber bufler seal 18, and a secondary
contaminant exclusion seal 20. The primary radial shaft seal
16 includes a support element 22, that can include a metal
retainer, and an elastomeric seal body 24 molded to the

support element 22. The support element 22 includes an
axially extending portion 22q that 1s seated within the bore
of the housing 14, and a radially inwardly extending portion
22b that supports the primary radial shaft seal 16. Although
the elastomeric seal body 24 can take on many forms, the
seal body 24 as shown includes a static sealing portion 26
engaging the second machine element 14 and a dynamic
sealing portion 28 that can 1include a seal lip 30 that engages
the first machine element 12. The dynamic sealing portion
28 can further include a recessed annular groove 32 for
receiving an optional annular garter spring 34.

The conductive nonwoven fiber bufler seal 18 can be
made from a copper-nickel impregnated nonwoven carbon
fiber material. The conductive nonwoven fiber builer seal 18
can be 1n a form of a circular disc with a center hole and
extends from a surface of the first machine element 12 to a
surtace ol the second machine element 14. The conductive
nonwoven fiber bufler seal 18 1s sandwiched between the
primary radial shaft seal 16 and the secondary contaminant
exclusion seal 20. The conductive nonwoven fiber buller
seal 18 provides high abrasion resistance paired with low
friction and high electrical conductivity. The conductive
nonwoven fiber bufler seal 18 provides electromagnetic
shielding to reduce radio mterference and reduces the risk of
mechanical damage due to dielectric charge.

The secondary contaminant exclusion seal 20 can include
a support element 36, that can include a metal retainer, and
an clastomeric seal body 38 molded to a radially inwardly
extending flange 36a of the support element 36. Although
the elastomeric seal body 38 can take on many forms, the
seal body 38 as shown includes a dynamic sealing portion
that can include a radial dust lip 40 and an axial dust lip 42.
The secondary contaminant exclusion seal 20 1s placed on
the air side (A) of the conductive nonwoven fiber buller seal
18 and expels water and dust to prevent degradation of the
conductive nonwoven fiber bufler seal 18 and the primary
radial shaft seal 16. The support element 36 includes a
radially outwardly extending flange 366 that provides a
positive stop during assembly into the housing 14 and an
axially extending intermediate portion 36¢ that 1s seated
within the bore of the housing 14. The support element 36
includes a radially inwardly extending portion 364 that
provides a relief for the conductive nonwoven fiber bufler
seal 18 after it 1s installed into the housing 14.

The primary radial shaft seal 16 can be installed into the
housing first, followed by the conductive nonwoven fiber
butler seal 18 and the secondary contaminant exclusion seal
20. As an alternative, the secondary contaminant exclusion
seal 20 can be attached to the conductive nonwoven fiber
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bufler seal 18, which 1s attached to the primary radial shaft
seal 16 and the assembly can be installed 1n one operation.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular embodiment are
generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used 1n a
selected embodiment, even if not specifically shown or
described. The same may also be varied 1n many ways. Such

variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be

included within the scope of the disclosure.
What 1s claimed 1s:

1. A sealing assembly for sealing a gap between a housing
and a shait, comprising;

a primary radial shaft seal having a first support element
adapted to be non-rotatably secured directly to the
housing and 1ncluding a sealing lip adapted to engage
the shaft:

a buller seal made of an electrically conductive non-
woven fabric which 1s arranged adjacent to the primary
radial shaft seal and adapted to directly contact the
housing and the shait, wherein the builer seal 1s i a
shape of a circular disc with a center opening; and

a secondary contaminant exclusion seal having a second
support element adapted to be non-rotatably secured
directly to the housing and including at least one dust
lip, wherein the bufler seal 1s sandwiched directly
between and directly adjacent to the primary radial
shaft seal and the secondary contaminant exclusion
seal.

2. The sealing assembly according to claim 1, wherein the

sealing lip 1s made of an elastomeric material.

3. The sealing assembly according to claim 1, wherein the
at least one dust lip of the secondary contaminant exclusion
seal includes a first radial dust lip and a second axial dust lip.

4. The sealing assembly according to claim 1, wherein the
dust lip 1s made of an elastomeric material.

5. A sealing assembly, comprising:

a housing including a bore;

a shaft rotatably disposed 1n the bore;

a primary radial shaft seal having a first support element
secured directly to the housing and including a sealing
lip engaging the shaft;

a bufler seal made of an electrically conductive non-
woven fabric which 1s arranged adjacent to the primary
radial shaft seal and directly 1n contact with the housing
and the shait, wherein the bufler seal 1s 1n a shape of a
circular disc with a center opening; and

a secondary contaminant exclusion seal having a second
support element secured directly to the housing and
including at least one dust lip, wherein the bufler seal
1s sandwiched directly between and directly adjacent to
the primary radial shait seal and the secondary con-
taminant exclusion seal.

6. The sealing assembly according to claim 5, wherein the

sealing lip 1s made of an elastomeric material.

7. The sealing assembly according to claim 5, wherein the
at least one dust lip of the secondary contaminant exclusion
seal includes a first radial dust lip and a second axial dust lip.

8. The sealing assembly according to claim 5, wherein the
dust lip 1s made of an elastomeric material.
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